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plan into two stages was performed for radiobiological 
reasons. Planning goals were D98>95% and Dmax<110% for the 
PTVs with maximum OAR sparing. The plans were analyzed 
for planning time efficiency (hands-on time of the planner 
and total planning time) and the sum of stage 1 and stage 2 
was tested against our clinical DVH constraints for OARs. 
 
Results: A list of objectives and constraints was generated 
for MCO planning. The number of plans created for the MCO 
database was set to 33 (3n) and 18 (2n) for the stage 1 plan 
and the stage 2 plan, respectively, where n corresponds to 
the number of objectives. The best-suited plan was selected 
and was segmented to a deliverable VMAT plan in the next 
optimization step, which minimizes the error in DVHs 
between pre-optimized and final doses. Some fluence-based 
dose distributions of the stage 1 plan turned out to be 
infeasible to segment and recreate, which made additional 
user interactions (up to 2) necessary to get acceptable plans. 
The segmentation of the deliverable plan was a critical step 
that degraded the quality of the Pareto-optimal plan. The 3D 
information of the pre-optimized dose distribution was lost, 
which resulted in hotspots of >110% in the low dose PTV-LN in 
the SIB plan. The average hands-on times were 156 sec and 
83 sec and the average total planning times were 1 h 27 min 
and 9 min for stage 1 and stage 2, respectively. Clinical dose 
constraints for the summed plans were all met.  
 
 
 
 
 
Conclusion: Raysearch MCO can generate highly conformal 
prostate VMAT plans with minimal workload in the settings of 
prostate-only irradiation and prostate plus lymph nodes 
irradiation with SIB. Further studies will compare MCO to 
manual planning and other automated planning methods. 
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Purpose or Objective: To develop and evaluate automated 
Whole Breast (WB) IMRT treatment planning by FAST; our in-
house developed Framework for Automatic Segmentation and 
Treatment planning. 
 
Material and Methods: The automatic planning is started 
when the physician has defined the target volume (using 
delineation software). FAST opens our treatment planning 
system Pinnacle3, creates a patient record, imports the CT, 
and auto-segments the OARs. A medial and lateral tangential 
beam are created, each consisting of an open segment giving 
approx. 80% of the dose, supplemented with a limited 
number of IMRT segments. The open beam is set up such to 
just include the PTV on the medial side. As we do not allow 
the beam to cross the patient midline (to enable possible RT 
of the contralateral breast), the beam is shifted and the 
collimator is rotated until the beam crosses the patient 
midline. The heart is automatically blocked from the field. 
On the lateral side, the beam is opened outside the patient 
in order to be robust against contour changes. Finally, the 
plan is optimized with a fixed set of objectives on the heart, 
lungs, PTV and conformity. The optimized plan can be 
evaluated, and possibly modified, by the RTT. 
FAST is able to create 8 plans for different combinations of 
heart margin (either 0 or 5 mm) and beam energies (either 6 
or 10 MeV), which takes 20 minutes. The physician and RTT 
can select the most suitable plan. 
To investigate the benefits of automatic planning of WB 
treatments, a preclinical test was performed on 10 patients 
where our RTTs verified whether the best generated plan 
met our clinical standards, and estimated how much time 
was saved by automatic planning. 
 
Results: The preclinical test showed that for 60% of patients, 
the selected plan meets clinical requirements without further 
modifications. In two cases, the beam setup was rejected 
because it included too much lung. The auto-segmentation of 
the heart was incorrect in one case, which resulted in an 
erroneous beam setup. The final case only required some 
fine-tuning. 
The time spent on a single treatment plan can be reduced by 
up to 2h if the plan requires no or little fine tuning (up to 
1.5h if the beam setup has to be redone manually). 
Considering that approx. 600 WB treatments are performed in 
our institute per year, this leads to a total yearly time-saving 
of approx. 1000h.  
As FAST offers a clear overview of possible plans with 
different clinical trade-offs, the RTT can make a well-
considered decision regarding the heart margin and beam 
energies. A comparison between the FAST plan and the 
clinically-used plan showed that, in 70% of cases, this leads 
to a different configuration being chosen. 
 
Conclusion: We have found that the use of FAST for WB plans 
significantly reduces the workload on our planning 
department while maintaining plan quality, and have 
therefore introduced it into our clinic as of October 2015. In 
the near future we plan to also implement SIB and 
locoregional breast techniques. 
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Purpose or Objective: Version9.10 of Pinnacle3 TPS 
(PhilipsMedical Systems) includes Auto-Planning (AP) module. 
The user definesbeams, optimization goals for PTV-coverage 
and threshold doses for each organat risk (OARs). TheAP 
engine tries to meet the goals and further lower dose to OARs 
with minimalcompromise to the target coverage by multiple 
optimization iterative loops andby automatically creation of 
objectives and optimization on additionalstructures. The aim 
of this study was to evaluate and compare APplans with 
different TPS manual ones for liver stereotactic body 
radiotherapy(SBRT) treatments. 
 
Material and Methods: Ten patients with liver tumour were 
included in thestudy. Six plans were created for each 
patient. Two plans were generated withAP of Pinnacle3 TPS 
(version 9.10) using SmartArc technique and two 
withtraditional planning (MP), always with Pinnacle 
SmartArc, by two differentexpert medical physicists. Others 
two experts performed two VMAT plans withMonaco TPS 
(version 5.0, Elekta) (VM). Dosimetry comparison was done in 
termsof the PTV coverage, gEUD, OARs (normal liver, 
kidneys, spinal cord, bowel,heart, rib cage, stomach and 
major vessels) sparing, as well as homogeneityindex (HI), 
conformity index (CI) and gradient index (GI). Also total 
monitorunits, number of beam segments and beams 
complexity metrics (plan average beamarea BA, plan average 
beam irregularity PI and plan average beam modulation 
PM)were evaluated.  
 
Results: Preliminary results of three patients indicatedthat, 
for same gEUD (p value = 0.99), there were not significant 
differences betweenAP, MP and VM for CI (p = 0.83). Relevant 
differences were found instead aboutbeams complexity 
metrics (p = 0.23 for BA, 0.01 for PI and 0.05 for PM), HI (p= 
0.03), monitor units and OAR sparing. In particular, median 
and mean values ofmonitor units were respectively 3212 and 
3646 ± 1529 for AP, 2930 and 2923 ± 447 for MP and 5006 and 
4850 ±570 for VM. Similar data were found for number of 
beams segments. Also forOARs, in particular for healthy liver, 
results showed different behaviour ofTPS. The healthy liver 
median volume below 15 Gy was 592 cc for AP, 596 cc forMP 
and 659 cc for VM; the mean values were 625 ± 150 cc for AP, 
632 ± 120 ccfor MP and 673 ± 46 cc for VM. 
 
 
 
Conclusion: Analysis of first three patientsdemonstrated that 
AP and MP employed much less monitor units respect to VM 
andshowed a minor PI. However, in particular complex cases, 
AP and MP had moredifficulty to spare the organs at risk than 
VM. Furthermore, there was sensibleintra-patients variability 
for AP and MP. AP was less human employment time 
consumingthan both manual planning systems. At the 
congress, results of all ten patientswill be presented. 
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Purpose or Objective: RapidPlan (RP) knowledge-based 
treatment planning software has been in clinical use at our 
institution since November 2014 and, to date, has been used 
to plan in excess of 100 patients. Models have been created 
for a variety of treatment sites, and plans have been 
compared with class-solution based methods of optimising in 
terms of plan quality and efficiency of planning and delivery. 
 
Material and Methods: A prostate model was generated 
based on 5-field IMRT plans with three prescribed dose levels 
(78Gy/71Gy/60Gy, delivered in 37 fractions). Prior to routine 
clinical use of the model, planning and delivery efficiency 
were investigated using twenty patients, who were planned 
first using local objective templates, and then reoptimised 
using RP-generated objectives. Six planners of varying 
experience participated, and the same planner performed 
both optimisations for a patient. The planners timed how 
long each method took to generate a plan, and also noted 
how the RP plan compared with the standard plan, and 
whether further modifications were required after the initial 
RP optimisation.  
Following final adjustments to the model, it was put into 
routine clinical use for all prostate cases with three dose-
levels. Further models were created for cervix patients 
treated with RapidArc and post-prostatectomy patients; both 
single dose-level. For all models, a record was kept of 
situations where RapidPlan was unable to generate an 
acceptable distribution to allow further investigation and 
modification of model parameters as required. Additionally, 
the applicability of the models to situations outside the 
original scope was investigated. 
 
Results: The results of the double-planning study can be seen 
in Table 1 & Fig. 1. RapidPlan produced a plan that was of 
equal or higher quality in 85% of cases, and the planning 
times were significantly reduced with a median time saving 
of 70 mins per patient (range 0-240min). The spread on the 
timings was much smaller for RP, indicating that the planning 
times were less dependent on case complexity and planner 
experience when using RapidPlan. Monitor units were found 
to be slightly higher with RP (p=0.03); however, this is 
unlikely to be clinically significant. 
Considerable reductions in planning time were also seen for 
the cervix and post-prostatectomy models. Continuing 
evaluation of all models in routine use has indicated that 
they work well for the majority of the population. The 
models were also found to give a good starting point for 
situations outside the initial scope in some instances, e.g. the 
cervix model was used successfully for both a single dose-
level prostate + nodes and a two dose-level endometrium + 
para-aortic nodes. 
 
 
 
